A continuous epidural infusion of bupivacaine 0.1 %, fentanyl 2 mcglml and adrenaline 11400,000 was selected for postoperative analgesia in view of the patient's obesity and possible postoperative respiratory impairment associated with an upper abdominal incision, The patient was informed about the risks of an epidural infusion including rare neurological complications.
Premedication was oral temazepam 10 mg 90 minutes prior to surgery. An IS-gauge intravenous and a 20-gauge intra-arterial cannula were inserted. For epidural catheter insertion the skin was prepared with Povidone-Iodine after the operator had scrubbed with chlorhexidine and iodine solutions. Sterile gown and gloves were worn, as were a cap and mask. An IS-gauge Portex epidural catheter was sited at TS-9 and on aspiration revealed no blood or CSF, S ml of bupivacaine 0.125% was injected.
Thiopentone 175 mg and fentanyl 100 mcg were used for induction with atracurium and isoflurane used for maintenance. Anaesthesia was uneventful. Cefoxitin 1.0 g was given at induction for surgical prophylaxis.
The epidural solution for infusion was prepared by the anaesthetist in the Post Anaesthetic Care Unit. From a 100 ml bag of normal saline 24 ml were first withdrawn and then bupivacaine, fentanyl and adrenaline were added using a threeway tap and a single needle puncture through the injection port. The infusion was commenced at 10 ml/hr through a Portex 0.22 micron bacterial filter using an volumetric infusion pump.
Anaesthetic staff reviewed the patient three times per day. Her visual analogue pain score remained zero at rest and the catheter insertion site, inspected daily, showed no sign of inflammation. She was afebrile and white cell counts(WCC)ofS.5 X 109/1,S.1 X 10 9 /1 and 6.4 X 10 9 /1 with normal differentials were noted on the first, third and sixth postoperative days (normal 4-11 X 10 9 /1).
New infusion bags prepared by the anaesthetist reviewing the patient were changed on three occasions using one 500 ml and two 100 rn1 bags. The epidural catheter was removed 96 hours postoperatively. She remained afebrile with a WCC of 6.5 X 10 9 /1 and 7.2 X 10 9 /1 on the eighth and tenth postoperative days and was discharged on the twelfth day after surgery. On the day of discharge she had numbness in her right great toe but did not inform medical staff.
Within four days of discharge, numbness had progressed to the right foot and then 24 hours later involved the right leg. Next day she developed weakness of her right leg and urinary incontinence. Six days after discharge she was paraplegic and unable to defecate, but had no features of systemic infection. The following day, a medical practitioner was consulted and she was referred to the hospital the day after, twenty days after operation. During transfer to hospital she complained of back pain.
On admission she was febrile at 38SC. The epidural site was not inflamed and she had a normal clotting profile. There was a flicker of movement in her left foot, a sensory level to the T7 dermatome on the right and T 1 0 dermatome on the left, and she had a patulous anus. A myelogram was performed, showing a partial obstruction from T6 to T8 posteriorly (Figure 1 ). At operation a vertical incision was made over the spinous processes ofT6 to T8. At the lower end of the wound a puncture mark was identified in the thoracic fascia. Further dissection showed purulent material between the T8 and T9 spinous processes. A laminectomy ofT6 to T8 was performed and a posteriorly placed epidural abscess drained. The wound healed without complication. Initial antibiotic therapy included vancomycin, gentamicin and flucloxacillin. Staphylococcus aureus was isolated and flucloxacillin 2 g four-hourly was continued intravenously for one week followed by two months of oral therapy. At seven months she is able to stand with partial return of motor power, able to take a few steps supported and requires an indwelling urinary catheter.
A representative epidural solution was tested for sterili ty, and for its ability to sustain Staphylococcus aureus. A 100 ml bag of bupivacaine 0.1 %, of fentanyl 2 mcglml and adrenaline 1/400 000 was prepared by the same method used with the four infusate bags administered to the patient. After 10 5 Staphylococcus aureus organisms were added to the solution (patients' isolate) and a control test broth BHI (ATCC29213), samples of 1.1 ml were aseptically withdrawn at 0, 2, 4, 6, 8 and 24 hours. Aliquots of 0.1 ml were added to blood agar to give viable cell counts and 1 ml added to 9 ml of isosensitest broth to detect Staphylococcus aureus survival. Both the epidural solution and control broth cultures were incubated at 35"C for up to 20 hours. Staphylococcus aureus multiplied exponentially in the control broth and survived in the epidural test solution for five hours but did not grow from the 0.1 ml blood agar aliquots. This implied that either too few organisms were present in 0.1 ml aliquots or that the representative infusate solution had a partial inhibitory effect. We concluded that staphylococcus could survive in the solution at 35"C for five hours, and therefore be capable of transmission.
DISCUSSION
Epidural abscess may cause profound neurological sequelae. Early recognition with decompression by laminectomy and appropriate antibiotic therapy is necessary to prevent irreversible morbidity. 2 Heusner described classical phases in the development of an epidural abscess; initial back pain, followed by root pain, then muscle and sphincter weakness and finally paralysis. 3 Clinical features at presentation include spinal pain and elevation of the erythrocyte sedimentation rate in 100% of cases, leucocytosis in 76%, a new neurological deficit in 69%, and elevated temperature in 62%. Neurological deficits may develop rapidly in any patient, independent of the time course of other symptoms. 4 Delayed diagnosis may occur when there are no localising signs with a febrile illness, as highlighted in two case reports associated with epidural catheters. 5, 6 Anaesthesia and Intensive Care. VoL 19. No, 4, November, 1991 In these cases epidural abscess was not considered until other possible sites of infection had been excluded.
Factors associated with epidural abscess include diabetes (34%), intravenous drug abuse, steroid therapy, HIV infection, chronic disease states and cancer. 1 ,2,7 In the present case, leucocytosis and systemic features of infection occurred late, possibly due to an impaired immune status related to malignancy.
Symptoms developed twelve days following the operation. For an acute epidural abscess this is later than the average of 5.4 ± 3.4 days described in 24 patients, but within the fourteen days for Heusners' nineteen of twenty reviewed patients. 1 ,3 There have been nine other lumbar or thoracic epidural catheter associated abscesses reported,5,6,8.14 one being reported twice by different authors. 6,11 A case of epidural fistula preventing abscess formation should be added to this figure. 15 Other case reports of chronic infection, subcutaneous abscess, paravertebral muscle abscess, spondylitis and aseptic meningitis have all been associated with catheter techniques. 16 . 20 A single-shot injection of epidural steroid has also resulted in abscess formation. 7 The incidence of epidural catheter associated abscess is difficult to quantify. A retrospective audit of epidural usage indicated that one case had occurred in a reviewed 506,000 epidurals, however, with only one case, this cannot be taken as an accurate incidence. 8 Possible sources of infection include haematogenous spread, direct inoculation at the time of catheter insertion or infusion of contaminated fluid. Direct needle inoculation has been implicated in one case associated with an epidural catheter 5 when the patient became febrile within 48 hours of catheter insertion and the catheter was removed after four days. In our case there were no signs of systemic infection until 20 days after catheter insertion suggesting that direct inoculation is unlikely.
Haematogenous spread may result in 26% to 50% of cases of epidural abscess. 3 . 9 Haematoma at the time of catheter insertion or removal, granulation tissue formation, or the duration of foreign body presence may promote abscess formation due to haematogenous spread. 14 However, no relationship was found with epidural catheter duration and contamination 17 and prolonged catheter implantation in chronic pain sufferers, has resulted in low infection rates of one in every 1702 days of catheter use. 21 In the cases of acute abscess associated with epidural catheters, the reported duration of implantation has ranged from 24 hours to four days with abscess symptoms occurring Anaesthesia and Intensive Care, Vol. 19, No. 4, November, 1991 between 24 hours and fourteen days after insertion. 5 ,6,8.14 The optimal duration of catheter placement is yet to be determined and continuous epidural analgesia should have well defined indications. 10 The use of low-concentration local anaesthetic and short-acting lipid-soluble narcotic solutions for continuous epidural infusion has increased. Aspiration of fluid from epidural catheter tips has shown varying levels of contamination from zero in 35 patients to a 1.0% incidence in 102 patients. 17, 22 Direct inoculation by contaminated solution has been suggested in one case where a multidose vial of local anaesthetic was used and a micropore filter was omitted. 5 The antimicrobial activity of local anaesthetics has been cited as a safeguard against solution contamination. 23 ,24 However, antimicrobial activity varies with species of bacteria and local anaesthetic type, decreases rapidly with reduced lignocaine concentrations, and is found to be more effective with 0.25% bupivacaine at body temperature than at room temperature. 24 ,25 Lignocaine has also been reported to decrease leucocyte phagocytosis and metabolism at lower concentrations than those causing antimicrobial activity, and this may result in reduced local defence mechanisms. 26 Morphine and related synthetic analogues have inhibitory effects on bacterial growth also, but these vary with the agent and are reduced by lowering pH.27 Subsequent investigation in this case found a fivehour viability of Staphylococcus aureus within an inoculated epidural test solution at 3YC. The implication of this finding is to protect against inoculation by preparing epidural solutions under sterile conditions, such as those used in pharmacy departments. This is now being undertaken at our institution.
An aseptic technique, iodine skin preparation, a closed delivery system, bacterial filter and minimal bag changes were employed in this case in line with published recommendations to reduce infection risk. 22 ,24,28 Initial antibiotic therapy included flucloxacillin, vancomycin and gentamicin. Although Staphylococcus aureus is the infecting organism in 45-60% of cases, a broad mix of gram-negative bacteria, anaerobes, mycobacteria and fungi has been found. 1 ,4 Broad spectrum cover is required until an organism and sensitivity is determined.
The eight-day delay in presentation for medical opinion from the onset of symptoms until the presence of irreversible paresis contributed to this patient's poor neurological outcome. A high index of medical suspicion, early diagnosis and early neurosurgical intervention should result in favourable outcomes for epidural abscess. 2,3
The use of epidural analgesia has many advantages for patients in high-risk categorie.s. 29 Whilst rare, the effects of permanent neurologIcal sequelae must be balanced against these advantages and an informed patient decision must be made.
